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resistance in PIG. 10 i$ evaluated as stated below. Processing 
after the evaluation of the gradient increment resistance is 
the same as in FIG. 19. First, the temporal variation of the 
throttle valve opening as shown in FIG. 21(a) ie measured. 
Subsequently, the time derivative of the throttle valve open- 
ing is obtained as shown in FIG. 21(5). The acceleration 
request a is calculated in accordance with the preset func- 
tional relationship of the following equation (5), on the basis 
of the throttle valve opening (TVO) and the time derivative 
thereof: 

a ^ItATVCtfAT, TVO, t) (S) 

An example of the obtained result of the acceleration 
request a is vhuwn in FIG. 21(c). In this manner, the 
presence of the acceleration request a is decided when the 
throttle valve opening and the drfrerentlated value thereof 
have predetermined values or above* 

The gradient increment resistance ALis calculated by the 
following equation (6) on the basis of the vehicle weight W t 
the gradient 0 and the decided acceleration request ec 

AL= W-gfin 6 + W-a (£) 

With this embodiment, a smooth shift operation with the 
acceleration request also taken into """"^f Wi^ can be 
realized. 

As described above, according to the present taventton, 
the vehicle weight in oatimatorf finm th* rfri w ^ff ^w^'^ 
of the automobile, the output torque is ** ri w w y< from the 
slip of the torque converter or from the revolution speed of 
the engine and the evening of the throttle valve, and the 
running load is rati ranted from the output torque and the 
acceleration. Then, in the upshift operation, the gear shift 
boundary is moved by utilizing both the vehicle weight and 
the rurrmng load, while in the downshift operation, ft is 
moved in consideration of only die mooing load. Thus, the 
fuel consumption ie enhanced, and the exact shift operation 
conformed to the drive condiUons is realized. 

Incidentally, although the foregoing *m>w<hiwH*u bgve 
been described as e*Djnaring the vehicle weight, the present 
invention is not restricted thereto. Hie vehicle weight may 
well be directly measured by a sensor. 

According to the present invention, a running load is 
n tftrr t fl ied, and a shift operation conformed to a vehicle 
wight and the running load is rxrfbnnod. It is therefore 
possible to provide an automatic transmission control sys- 
tem for an autonomic In which the opcimal ahift pattern is 
formed in conformity with a driving envmmrrtem {such as 
driving on a mountain path, or driving with many p »M*wg »rft 
on board), thereby ^nhnw^wg the drivabifiry of the automo- 
bile, and in which the fuel consumption of the automobile is 
enha nced more man in the prior an when driving on a flat 
road. 

Although the invention has been cWribed and flhrstrated 
in detail, it is to be dearly understood that the same is by 
way of Olustration and example, and is not to be taken by 
way of limitation. The spirit and scope of the present 
mvenrion are to be limited c^by thetennsof txieappefided 
claims. 

What is claimed is: 

1. System for corirrolling selection of gear position for en 
automatic transmission of an automobile comprising: 
weight estimation means for eaumating a total weight of 
said automobile; 

acceleration input means for receiving an acceleration 
signal indicative of acceleration of said automobile; 

output torque estimation means for estimating an output 
to rque based on torque characteristics of a drive train of 

said automobile; 
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nmrdng load estimation means for estimating a running 
load from the estimated weight of the automobile, the 
acceleration, and the estimated output torque; 

memory means fox storing at least two shift schedules 
therein; 

a shift schedule variable-control unit which determines a 
shllt schedule of an automatic transmission of said 
ddve train during actual running of said automobile on 
the basis of the estimated running load, the estimated 
weight of the automobile and the stored shift schedules; 
and 

gear shift determination means for selecting a gear posi- 
tion of said automatic transmission based on the deter- 
mined shut schedule; 

wherein said output torque estimation means estimates 
said output torque based on torque characteristics of an 
engine of said drive train when a ratio between tn input 
revolution speed and an output revolution speed of said 
torque converter is greater than a predetermined value, 
and based on torque characteristics of a torque con- 
vener of said automatic transmission when said ratio is 
less than said predetermined value. 

2. System for corurolling selection of gear po si t io n fig an 
automatic transmission of an automobile, comprising: 

weight estimation means for estimating a total weight of 

said automobile: 
arrtjl fTHtipn input nirarff for receiving an acceleration 

signal indicative of acceleration of said automobile; 
output torque estimation means for estimating an output 

torque based on torque characteristics of a drive train of 

said saaomobile; 
running load estimation means for estimating a running 

load from the f**im*rp*i weight of rhe automobile, the 

scceteration, and the estimated output torque; 
memory means for storing at least two shift schedules 

therein; 

a shift schedule variable-control unit which derennxnes a 
smft schedule of an automatic transmission of said 
' drive train during actual running of said automobile on 
the basis of the crtirunfort nmrring toad, the rtrimairxl 
weight of the automobile and the stored shift acaeduics; 

gear shift determmatioo means for selecting a gear posi- 
tion of said automatic transmission based on the deter- 
mined shift schedule; and 

a neural network which has stored therein values of at 
least a throttle valve opening and said acceleration of-, 
the automobile for learning values of a vehicle weight 
corresponding to the values of at least said throttle 
valve opening and said accelerations; 

wherein said vehicle weight estimation means estimate* 
said vehicle weight by time-sexiafczing each of at least 
said throttle valve opening and said acceleration and 
then supplying resultant tirne-serial signals to said 
neural network. 

3. An automatic transmission control system for an auto- 
: mobile as denned in claim 2, wherein said vehicle weight 

includes means for supplying said time- 
serial signals of said throttle valve opening and said accel- 
cratkm, comxnencing when said throttle valve opening has 
exceeded a second prcnVstermined value and said accelera- 
tion has also exceeded a third pxedctermined value. 

4. System for controlling selection of gear position for an 
• automatic transmission of an automobile, comprising: 

weight estimation means for estimating a total weight of 
said automobile; 
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acceleration input means for receiving an acceleration 
signal indicative of acceleration of said automobile; 

output torque estimation means for estimating an output 
torque baaed on torque characteristics of a drive train of 
said automobile; 

running load estimation means tor cstfmaring a running 
load from the estimated weight of the automobile, the 
acceleration, and the fstimmr^l output torque; 

memory means for storing at least two shift schedules 
therein; 

a shift schedule variable-control unit which determines a 
shift schedule of an automatic rxansnnssioii of said 
drive train during actual running of said automobile on 
the basis of the estimated running load, the estimated 
weight of the automobile and the ntored shift schedules; 
and 

gear shift teermmation means for selecting a gear posi- 
tion of said automatic transmission based on the deter- 
mined shift schedule; 

wherein said vehicle weight estimation means estimates 
said vehicle weight of said automobile in response to a 
throttle valve opening signal and a vehicle speed signal 
in addition to said acceleration signal; and 

wherein said output torque estimation means estimates 
said output torque in icaponsc to a revolution speed 
signal of an engine ef said drive train and a turbine 
revolution speed signal of a torque converter of said 
a m\ pi DMftXi ^ trans miss too 

5. System ftn- controlling selection of gear position tor an 
automatic transmission of en tntfornob ile, conmnstng; 

weight estimation means for estimating a total weight of 
said automobile; 

aooBlcmtion input means Tor receiving an acccksatkm 
signal indicative of acceleration of said automobile; 

output torque cstinnttian means for estmtatmg an output 
torque based on torque characteristics ofaoMve tram of 
said automobile; 

running load ^lirn* 1 *** 1 for estimating a running 

load from the estimated weight of the sjgotnobilc, the 
acceleration, and the estimated output torque; 

memory means for storing at least two shift schedule* 
mereln; 

a shift schedule varlablc^^ 
shift «rh^'i1 ft of an automatic transmission of said 
drive train during actual ntrming of said automobile on 
the basis of the r***™***** running load, the csthnawvl 
weight Of the automobile and the stored shh\ schedules; 
and 

gear shift determination means for srtficimg a gear posi- 
tion of said antonuwtc transmission based on the deter- 
romed shift sc h ed u le ; 

wherein said output torque estimation means has a first 
mode in which said output torque is c^tnnatnrt from a 
Oirbme revolution speed of a torque convener of said 
fl ivor nflMr transmission and a revelation speed of an 
engine of said drive train, and a second mode in which 
said output torque is estimated from a throttle valve 
opening of said engine and said revolution speed of 
said engine, one of said first and second modes being 
s el ect ed in response to a ratio between an input and an 
output revolution speeds of said torque converter of 
said automatic transmission. 
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6. Method of controlling selection of gear position for 
automatic transmission of an automobile having means for 
6iorit)g a plurality of shift schedules for said automatic 
transmission, said method comprising the steps of: 

first, calculating an estimated weight of said automobile; 

second, determining acceleration of said automobile; 

third, calculating a value for an output torque of said 
transmission based an torque characteristics of a drive 
train of said automobile and generating an output 
torque signal indicative of said output torque value: 

fourth, estimating a running load of said automobile based 
on said estimated weight of said automobile, the accel- 
eration, and the output torque signal: 

filth, selecting a shift schedule from among a plurality of 
shift schedules stored in said means for storing, based 
on the estimated running load and the estimated weight 
of the automobile; and 

sixth, selecting a gear position of said automatic trans- 
mission based on the selected shiit schedule: 

wherein said third step comprises calculating said output 
torque based on torque characteristics of an engine of 
said drive wain when a ratio between an input revolu- 
tion speed and an output revolution speed of a torque 
converter of said automatic transmission is greater than 
a predetermined value, and calculating said output 
torque based on torque characteristics of said torque 
convener of said automatic transmission when said 
ratio is less than said predetermined value, 

7. Method of controlling selection of gear position for 
automatic tnmsmimioc of an automobile having means for 
storing a plurality of shift schedules for said automatic 
transmission, said method mmpri«n£ (he steps of: 

first, calculating an csfim mrH weight of said automobile; 
second, determining acceleration of said automobile; 

third, calculating a value for an output torque of said 
transmission based on torque characteristics: of a drive 
train of said automobile and generating an output 
torque signal indicative of said output torque value; 

fourth, estimating a running load of said automobile based 
an said estimated weight of said automobile, the accel- 
eration, and the output torque signal; 

fifth, selecting a shift schedule from among a plurality of 
shift schedules stored in said means for storing, based 
on the estimated naming load and the estimated weight 
of the automobile; and 

sixth, selecting a gear position of said automatic trans- 
mission based on the selected shift schedule; 

wherein said third step comprises calculating said output 
torque based on at least torque characteristics of a 
torque converter of said automatic transmission, and 
torque characteristics of an engine of said drive train; 
and 

wherein said third step comprises calculating said output 
torque based on said torque characteristics of the 
engine of said drive train when a ratio between an input 
revolution speed and an output revolution speed of said 
torque converter of said automatic transmission is 
greater than a predetermined value, and calculating said 
output torque based on said torque characteristics of 
said torque converter of said automatic transmission 
when said ratio is less than said predetermined value. 
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8. Control system for an automatic transmission with torque 
converter comprising : 



first input torque estimating unit/ for estimating an 
input -torque of said automatic transmis si/on using an engine 
torque characteristic ; 

second input torque estimatd/ng unit for estimating an 
input-torque of said automatic transmission using a torque- 
converter characteristic ; 

deviation calculating /init for calculating a deviation 
of said firsE input-torque and/ said second input- torque ; 



correcting unit for/correcting said first input torque 
using said deviation \opefue ; 

control unit/ for controlling said automatic 
transmission accordinV/to said correction first input torque. 

9. Control syst/em for an automatic transmission with torque 
converter as defined in claim 8 wherein 



output/ torque estimating unit for estimating an output 
torque of said automatic transmission using said correcting first 
input torque and a transmission ratio. 
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10. Control system foy an automatic transmission with 
torque converter as defined Ln claim 9 wherein 

acceleration estimating unit for estimating a vehicle 
acceleration ; 
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flat road running load estimating unit for estimating 
a flat road running load using a vehicle speed, said acceleration 
and said output torque . 

11. Contp<5l //system for an automatic transmission with 
torque converter/ afs defined in claim 10 wherein 



transmission ratio control unit for controlling a 
transmission ra/tio of a vehicle according to said flat road 
running load. 
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